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Abstract : Four male patients admitted to the same ward in the rst half of Septem-
ber 201Y were identied to have respiratory syncytial virus（RSV）infection.  Their 
ages ranged from 49 to 85 years（median 72.5）.  One patient was infected with 
human immunodeficiency virus and three patients had hematological malignancies.  
Following immuno-chromatological testing with a nasal cavity swab, RSV infection 
was diagnosed.  Although blood and sputum cultures were performed in three 
patients, no signicant bacteria were detected.  Two cases responded to supportive 
therapy.  However, one patient died secondary to multiple myeloma, and another 
patient developed pneumonia and died with an exacerbation of leukemia.  RSV 
infections in immunocompromised hosts are associated with a poor prognosis.  Early 
diagnosis will facilitate isolation of infected individuals to prevent hospital outbreaks.
Key words : respiratory syncytial virus, immunocompromised host, adult onset, 
summertime development, outbreak
Introduction
　Respiratory syncytial virus（RSV）is the etiologic agent of an important seasonal respiratory 
infection in young children.  Approximately 10％ of children under 5 years old require inpatient 
care for RSV infection1）.  The infection typically peaks during winter months 2）.  RSV recently 
emerged as an important pathogen and etiologic agent of lower respiratory infections in elderly 
adults3，4）.  Additionally, cases of RSV infection during the summer months have been reported5）. 
Of critical concern, outbreaks of RSV infection in patients with hematologic disorders or immu-
nocompromised patients have been reported 6，7）.  We report four cases of immunocompromised 
adults, admitted to the same ward, who developed RSV disease.
Case Report
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Background and clinical course（Table 1, Figure 1）
Case 1
　A 49-year-old man, previously diagnosed with HIV infection and receiving treatment with com-
bination anti-retroviral therapy, was admitted to the hospital on September X, 201Y, for evaluation 
and treatment of anemia.  Laboratory ndings on admission revealed pancytopenia, including a 
white blood cell count（WBC）of 3,300 /µl, hemoglobin（Hb）of 6.9 g/dl, and a platelet count（Plts）
of 37,000 /µl.  He developed a persistent fever（＞ 38℃）and nasal discharge that was refractory to 
treatment with pazuoxacin（PZFX）which was initiated on the 9th day of hospitalization.  Because 
RSV was prevalent at the time, an immuno-chromatological test（Prime CheckⓇ RSV; Alfresa 
Pharma Co., Ltd., Osaka, Japan）was performed on a nasal cavity swab resulting in a diagnosis 
of acute RSV infection.  The infection ultimately resolved with supportive therapy.  Following 
improvement in anemia, he was discharged from the hospital.  
Case 2
　An 85-year-old man, previously diagnosed with multiple myeloma（IgG, κ type）, was admitted to the 
hospital on September X＋ 5, 201Y with a chief complaint of generalized bone pain.  Laboratory nd-
ings on admission included pancytopenia, with a WBC of 2,200 /µl, Hb of 9.8 g/dl, and Plt of 140,000 /µl 
associated with hyperglobulinemia（total protein of 12.5 g/dl and total IgG of 6,265 mg/dl）.  He was 
treated with carlzomib on the day of admission.  Five days later, 2 days following the onset of fever 
in Case 1, he developed a high fever and nasal discharge.  Rapid diagnostic tests for inuenza and 
mycoplasma pneumoniae were negative.  RSV infection was diagnosed as described for Case 1.  The 
RSV infection resolved gradually over eight days.  However, he died secondary to multiple myeloma.
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discharged on 17 HD
RSV, respiratory syncytial virus; HIV, Human immunodeficiency virus; COPD, chronic obstructive pulmonary disease; N.D, not done; 
PZFX, Pazufloxacin; MEPM, Meropenem; CFPM, Cefepime; AMK, Amikacin; HD, hospital day
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Case 3
　A 77-year-old man, previously diagnosed with chronic lymphocytic leukemia（CLL）and chronic 
obstructive pulmonary disease（COPD）, presented to our hospital on September X-2, 201Y for 
evaluation and treatment of an exacerbation of his leukemia.  Laboratory ndings on admission 
included a marked lymphocytosis, WBC of 17,400 /µl with 94.5％ abnormal lymphocytes.  He was 
treated with ofatumumab on the 10th day following admission.  On hospital day 17, 7 days after 
the onset of fever in Case 1, he developed a high fever and nasal discharge, which was diag-
nosed as RSV infection, as described for Case 1.  He died from pneumonia and an exacerbation 
of his leukemia.
Case 4
　A 68-year-old man previously diagnosed with malignant lymphoma was admitted to our hospital 
on September X＋ 8, 201Y to begin round six of his chemotherapeutic regimen.  On admission, 
laboratory findings included pancytopenia, with a WBC of 3,200 /µl, and a Hb of 7.6 g/dl, and 
hypoglobulinemia（IgG, 526 mg/dl）.  Chemotherapy was initiated on the day of admission.  Nine 
days later, 9 days following the onset of fever in Case 1, he developed a high fever and nasal 
discharge.  RSV infection was diagnosed, as described for Case 1.  His RSV infection resolved 
with supportive therapy, and following the completion of chemotherapy, he was discharged from 
the hospital.
　As noted above, four adult males, age 49-85 years（median 72.5）, were admitted to the same 
ward of our hospital during the rst half of September 201Y.  All four were temporarily admitted 
to the same room.  As noted in the case reports, underlying disorders included HIV infection, 
multiple myeloma, CLL, and malignant lymphoma（Table 1）.  Lung disease was identied as a co-
morbidity in two of the patients.  One of these exhibited a ground glass nodule on imaging, and 
the other was diagnosed with COPD.  All four had nasal discharge and fever at the onset of RSV 
Fig. 1.  Clinical courses of four patients with respiratory syncytial virus infection 
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infection.  After obtaining a nasal cavity swab, a de nitive diagnosis of RSV infection was made 
using rapid antigen testing.  Upon diagnosis, each patient was isolated in a private room, as per 
hospital protocol, for prevention of airborne droplet exposure and contact infection.
　Laboratory  ndings at the onset of RSV infection were as follows: WBC ranged from 800 to 
17,700 /µl（median 1,900 /µl）, and C-reactive protein levels ranged from 0.2 to 11.4 mg/dl（median 
5.8 mg/dl）（Table 1）.  Blood and sputum cultures were performed in two patients with negative 
results.
　The 77-year-old patient with a primary diagnosis of CLL（Case 3）and COPD developed 
pneumonia.  At the onset of RSV infection, his percutaneous oxygen saturation dropped to 70％, 
and he was provided with oxygen therapy（Figure 2）.
　Based on our observations, Case 1 was the index and a typical case of RSV infection.  He 
experienced four days of high fever during the second week of admission.  Subsequently, another 
patient（Case 2）developed a fever, potentially via exposure to airborne droplets.  On day 4 of 
his fever, he was isolated due to severe cough.  The other two patients, Cases 3 and 4, exhibited 
continuous fever lasting from 7 to 16 days.
　All cases were treated with supportive therapy, including antimicrobial agents: cefepime for two 
patients, PZFX for one patient, and meropenem for one patient（Table 1）.  Additionally, two 
patients were treated with steroids.  Prior to discharge, two of the cases of RSV infection resolved. 
In Case 2, the patient died secondary to his hematological disorder on hospital day 49.  Case 3 
died on hospital day 33 due to pneumonia and complications associated with his primary hemato-
logical disorder（Table 1）.  Chest computed tomography（CT）on the seventh day following RSV 
infection in Case 3 revealed bilateral ground glass in ltrates and in ltration shadows（Figure 3）. 
In response to this outbreak, members of the medical staff were directed to pay careful attention 
to hand hygiene and to wear surgical masks while on duty.  No staff members developed RSV 
infection.
Fig. 2.  Chest X ray during respiratory syncytial 
virus diagnosis（Case 3）
Ground glass shadow in the right lower field.
Fig. 3.  Chest CT 7 days after respiratory syncytial virus 
diagnosis（Case 3）
Infiltration and ground glass shadows in bilateral lung fields.
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Discussion
　RSV infection in childhood does not result in permanent immunity, as individuals may experi-
ence recurrent infections throughout their lifetime8）.  Falsey et al reported that RSV infections 
developed in 3％ to 7％ of healthy elderly patients annually and in 4％ to 10％ of patients with 
chronic heart or lung disease during a four-year prospective surveillance9）.  Another recent study 
found that the fatality rate for RSV infections in the elderly was elevated and similar to that 
reported for seasonal inuenza10）.  Our four cases were all males, three were over the age of 65, 
and one died at the age of 77 from complications related to RSV.
　RSV infections occur worldwide with a seasonal prevalence, primarily during the winter.  It is 
believed that low temperatures are one of the major reasons for an outbreak.  However, in tropi-
cal areas, such as those around the equator, RSV infections can occur year-round, and they are 
prevalent during the rainy season which has been attributed to increased humidity2）.  Specically, 
RSV cases have been reported during a damp summer in Japan5）.  In the cases noted in this 
report, RSV was contracted during a warm September prior to the onset of the cooler fall months.
　RSV causes infection by the nasal cavity, pharynx, and eyelid mucosal membranes coming 
into contact with respiratory tract selections and contaminated fomites.  The incubation period 
ranges from three to ve days, and the disease lasts approximately one to two weeks.  All four 
patients were initially admitted into the same hospital room.  We believe that Case 1 contracted 
RSV from contact with a visitor to the ward.  Immunocompromised hosts can excrete the virus 
into the environment for a prolonged period of time, and the viral shedding persists even after 
symptom improvement.  Therefore, once RSV infection occurs in a ward of immunocompromised 
patients, there is a serious risk of an outbreak with an associated poor prognosis.  We also 
recognized that RSV infection corresponded to an epidemic period in our cases.  Jensen et al 6）
reported 12 adult immunocompromised patients and one staff member on a hematology ward 
becoming infected with RSV, and two of them ultimately died.  Lehners et al 7） evaluated 40 
patients with RSV lower respiratory tract infection on a hematology and transplantation ward. 
Of these 40, 35％ died due to concomitant fungal and bacterial infections making a determina-
tion of the primary cause of death difcult 7）.  On multivariate analysis, reduced concentrations 
of serum IgG were associated with their fatalities.  Since IgG was not measured in Case 3, we 
cannot evaluate this relationship.
　If a typical case of RSV infection appears on a ward, early diagnosis is extremely important, 
and early isolation of the patient is necessary to prevent an outbreak.  Prime checkⓇ RSV is a 
rapid antigen test using an immunochromatographic method with point-of-care testing that facili-
tates early conrmation of RSV infection.  In a recent systematic review and meta-analysis11）, 
the rapid antigen test exhibited a sensitivity of 80％ and a specicity of 97％ when compared 
to results obtained using reverse transcriptase-polymerase chain reaction（RT-PCR）, immunouo-
rescence, or viral culture.  Of the 71 publications reviewed by Chartrand et al11）, in the largest 
study, with 794 culture-conrmed RSV infections, 643 were determined as positive by the rapid 
antigen test.  The rapid antigen test is a common diagnostic modality in current clinical practice; 
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however, the results depend on timing, and there are concerns about false negative results in 
some adults12）.  As such, virus quantification by the real-time RT-PCR method is the most 
sensitive test, and is highly accurate diagnostically.  It has been reported that the viral RNA 
concentration is correlated with the risk of respiratory failure13）.  Unfortunately, the PCR method 
is relatively expensive as it requires well-trained technicians and fully contamination-free facilities.
　Miller et al reported that a chest CT may be useful to detect centrilobular airway patterns, 
bronchial wall thickening, and occasionally inltration shadows associated with RSV pneumonia14）. 
A chest CT of Case 3 noted bilateral ground glass lesions and discrete inltration shadows asso-
ciated with RSV pneumonia.  Unfortunately, because of an exacerbation of COPD and his over-
all deteriorating condition, ber optic bronchoscopy and sputum culture could not be performed. 
Therefore, we could not completely rule out the possibility of concomitant infection with bacteria 
and/or fungi and/or pulmonary invasion with leukemic cells.  It has been reported that 6％-7％ 
of cases with COPD exacerbation were caused by RSV15，16）.
　No anti-RSV-specic antiviral agent is available for clinical use.  In some facilities, ribavirin 
inhalation therapy is used, and its efcacy has been reported17）.  However, its efcacy remains 
controversial, and more effective and safer antiviral agents are needed.  Although a trial of mon-
telukast, a leukotriene antagonist, was carried out for the treatment of respiratory symptoms in 
pediatric bronchiolitis caused by RSV infection, its efcacy was not established18）.  Furthermore, a 
trial of an orally administered steroid, dexamethasone, showed no evidence of effect in pediatric 
bronchiolitis19）.  For these reasons, supportive therapies such as oxygen inhalation and intravenous 
rehydration are the mainstays for RSV infection.  If patients present with a bacterial infection, 
they are treated with antimicrobial drugs.  In our four cases, even though blood and sputum 
cultures were negative, all cases received antimicrobials drugs in consideration of their immuno-
compromised status.  
　Similarly, no vaccines are currently available for prophylaxis against RSV infection.  The 
only available preventative treatment is palivizumab for high risk infants.  This is a monoclonal 
antibody with a strong neutralizing effect against RSV infection and is effective in immunocom-
promised infants20）.
　At present, RSV infections in elderly adults are frequently not recognized21）.  Moreover, 
because the chief complaints associated with adult RSV infection resemble those of the com-
mon cold, the population with disease is not captured accurately.  Nevertheless, an outbreak of 
RSV infection can occur in outpatient settings such as a cancer center 22） or nursing home23）. 
Therefore, we must consider RSV infections in adults with common-cold-like acute respiratory 
symptoms even if it is not winter and pay attention to local information about the infection. 
Early diagnosis of RSV infection, patient isolation, and infection control via contact and airborne 
droplet precautions are necessary to maintain the health and safety of patients and medical staff 
in the hospital setting. 
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